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Fig. 1 The reflection of shock wave and expansion

wave on a free boundary
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Fig. 2 The reflection of shock wave and expansion

wave on a wall
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Fig.3 Algorithm flow chart of waves reflecting on a wall
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Fig.5 Algorithm flow chart of shock waves intersecting from the opposite directions
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Fig. 7 The wave diagram of pressure and temperature

after shock waves intersecting by CFD simulation
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obtained by CFD simulation and algorithm

calculation
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Solution method of real gas unsteady waves’ interactions

LI Mohan, DAl Yugiang”, ZHANG Decong, YU Ning

( School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The real gas waves' interaction effects are important in the design of wave machines. and
the intersecting reflection between waves directly affects the working process of the equipment. At
present, due to the lack of real gas unsteady wave theory, designers have to use the ideal gas model to
make a preliminary estimate, and then make a correction by means of computational fluid dynamics
(CFD) which consumes tremendous computing resources and time. Therefore, a solution method of
the real gas unsteady waves' interactions is built. Firstly, the calculation method for single wave
crossing is presented. For shock waves, the Rankin-Hugoniot relationship is used to iterate the
temperature behind the wave. For expansion waves, the Simpson formula is used to numerically
integrate the Riemann invariant to solve the gas velocity behind the wave. Then, the calculation
methods are provided for the interactions like encountering and reflecting processes among the simple
waves and shock waves. The pressure and temperature comparisons between the results of calculation
method and CFD simulation show the good consistency, and the proposed method has a clear

superiority to CFD in time consuming.

Key words: real gas; shock wave; expansion wave; unsteady flow



